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TITLE: Determination o* the Axial Forces in Fluid Couplings 
(Opredeleniye o3sevykh sil v turbomustakh) 


PERIODICAL: Vestnik Mashiaostroyeniya, 1959, Wr 4, pp 38-41 (USSR) 


ABSTRACT: Bearing failures in hydraulic couplings have led the 
Vsesoyuznyy Nauzhno-Issledovatel'skiy Ugol'nyy Institut 
(VUGI) (All-Union Scientific Research Institute for Coal) | 
to examine the axial forces in different types of fluid 
couplings. ‘The test rig (Fig 1) consists of a shaft on 
roller bearings with the driven half of the fluid 
coupling keyed at one end whilst the driving half is 
rigidly attached to the driving motor. The internal 
bearings between the two halves are omitted, At the 
other end the shaft drives the dynamometric generator, 
through a coupling, permitting free axial displacement. 
Collars near the shaft centre transmit the axial force 
to a lever, whcse opposite end presses against a ring 
dynamometer. The driving d.c. motor has a swinging 

Card 1/4 frame and a cortrollable speed from 100 to 1500 rpm. 
The dynamometer load consists of a d.c. generator with 
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Determination of the Axia’. Forces in Fluid Couplings 
a swinging j'ramn and separate excitation, whose armature 
is connectec. to the generator of a motor-generator set, 
The total veltaje of both generators is applied to a load 
resistances, Tusts were carried out at both directions 
of power flew and both directions of rotation, The 
tests were evaluated on the basis of the theory developed 
at the Leningradskiy Politekhnicheskiy Institut 
(Leningrad Polytechnical Institute) reported by A.Ya, 
Kochkarev ard G,I, Basalayev, (Trudy LPT Nr 177, 
Leningrad 1955), The total axial force is subdivided 
into a compcnenti depending on the conditions of 
circulation in ihe flow passages and another component 
equal to the supply pressure multiplied by the 
uncompensated (ret) surface area of the coupling. The 
first component is put equal to a factor depending on the 
design and operating condition multiplied by the product 
of the specific gravity of the working fluid, the square 
of the rpm and the fourth power of the active coupling 
diameter, The tests served for the evaluation of the 

Card 2/% axial force factor for a variety of coupling designs 
(Fig 2) and in several important conditions of operation. 
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Determination of the Jixia!. Forces in Fluid Couplings 


Torque limiting couplings operate for any length of time 
solely at nominal slip and at full slip. In both cases 
similarity ules apply and computations with the axial 
force factor ara valid. The simplest type of coupling 
(Fig 2a), a coupling with guide vanes (Fig 2b) and a 
coupling with ana internal screen, have their torque and 
axial force factors plotted against the slip in Figs 3 
and & for different persentages of filling. Torque 
limiting coupliags with a supplementary space on the 
turbine wheal side (Fig 2d) have torque and axial force 
factors plotted in Fig 5, It is concluded that the 
axial forces at nominal slip (2-5%) can be neglected in 
bearing design. The main axial forces tend to draw 
the two wheals together. Separating forces are small 
and occur at small slips in some couplings. 
Substantial axial forces drawing the wheels together 
arise at slips exceeding 50% and particularly in 
opposite rotation. In this condition and the generator 
condition the axial force and torque factors indicate 
Card 3/ the qualities cf the coupling. In torque limiting 
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: couplings, axial. forces cannot be ccemputed by th ‘L 
of similarity. Bearings in such ecupliaes ehcula sa” 
designed for 10¢% slip conditions. 
There are 6 figures and 5 Soviet references, 
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[Centrifugal ani displacement hydraulic transmissions 

and the prospects fcr their use in the mining industry ] : 
TSentrobezhnye 1 ob"emnye gidroperedachi i perspektivy ; 
ikh primenenija v gernoi promyshlennosti. [By] A.V.Dokukin 

i dr. Moskva, Vedri, 1964. 38 p. (MIRA 18:2) 
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'W3eminar on Occupational. Diseases at the Faculty of General Ned- 
icine, Charles University, at Prague, 27 Apr 66." 


Prarue, Pracovni, Lekarstvi, Vol 18, No 9, Nov 66, pp 29 - 430 


The author reviews the following communications sub- 
mitted during the semina:. VANECEK, I.; MALEK, D.; "Determination 
Lead by the Analysis of Respirator In- 


of the Inspired Amounts of r 
serta.’ Details of the analytical method used in the determina- . 
tion are given. BOCEK, :).; JANDOVA, D.;"“Mechanism of Adsorption 


of Toxic Substances ty Langs.” As the authors did not supply & 
gummary of their comrunization, their presentation is not reviewed. 


No references. 
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. | vet, Hee Combined wish en: Anatomical Finding of Hlastofibrosis 
7 MEE ee Left Heart Chamber. FINGERLAND, A.; 
nope are Fata:. Palsoning by Dinitroglyool. FINGERLAND A . 
_ KOPECNY, Joi HUB, If.j lAnatomical Findings in Sudden "Monday Death": 
oe | t ers Using D:.nifjroglycol and Nitroglycerin. No references, | 


me 

BIL Ue DUUY UL tebe yOu VU BAPULLMNCILaL YOau LOLSONINE sa 
The emounts found in the soft parts of the body are described. 

A content of 1 mg in a rnbbit weighing 3 kg caused some signs of 
poisoning; an amount of |p mg was clearly toxis. PILIPOVA, J.; 
}IAVRANEK, J.: LUKAS, E&., discussed”Acute Poisonings by Borates. 
This communication is no; reviewed. No references. 
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Kuz'minykh, J. N. and Koval’, Zh. A. 


Mass transfer through a liquid phase on @ screen plate 


during bu»bling 
1955 


At gas velocities of 0.1 m/sec., the liquid is covered 
with a slight; amount of foam; at gas velocities of 

0.4 m/sec., the liquid consists of foam only, and at gas - 
velocities e:ceeding 1 m/sec., the foam 15 replaced by 
gas streams, The mass transfer coefficient to the liquid 
phase reaches a maximum at 0.7-0.8 m/sec. At gas veloci- 
ties exceeding 4 m/sec., the mass transfer coefficient — 
remaing consvant. Nine diagrams, 6 references 


(4 Russians 1934-54) 


Moscow "Crdez of Lenin" Institute of Chemical Technology 
(im. D. 1. Mendeleyev) 
N 16, 1953 


Zhur, prixl. khim., 28, no.1, 21-29, 


s0v/1p6-58-3-52/52 


Norocheghnikov, Ne S., Koval’, Zhe An 

The Experimental Investigation of the Turbulent Flow Effect 
in Tubes cf Small Diameter (Eksperimentalnoye issledovaniye 
vikhrevoge effekta Vv trubkakh malogo diametra) 


doklady vysshey shkoly, Khimiya i khimicheskaya 


Nauchnyye 
1958, Nr 3, PP» 603-606 (USSR) a 


tekhnolog:.yas 
an investigation to determine the 
effect of the turbulent flow on some construction factors 
of tubes of snall diameter. By meant ef the experimental 
resulta ootained the graphical representation of the cold 
current or th? change of the cooling effect was deternineds 
The following construction factors were taken into account: 
1) The diameter of the end of the tuve (1,25 193) 195s 1,9, 
2 mn) with a diameter of the diaphragm of 2,2 mmj 
2) The diameter of the opening of the diaphragm (1, 155, 
4,8, 22, 2559 32 398 mn) at a diameter of the tube end 


of 1,& mm} 
3) The length of the hottest part of the tube (44,84, 144, 


300 mm). 


The authors enrried out 


te 
il i 
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The Experimental Investigation of the Turbulent Flow Effect In Tubes of 
Small Dianeter 

The depencence of the temperature of the cool current on the 

diameter of the end of the tube at P = 8 atm. excess pressure, 

t. = 23°, d = 2,2 mm, as well as the dependence of the tem- 

perature of the cool current on the diameter of the dia- 

phragm were determined. In tubes with a small diameter the 


Maximum cooling effect occurs at a ratio of an : dy 3 dy & 


= 4 $2 : 1, and the lowest temperature is reached at a 
ratio of « : 1,5 : 1. In the case of a decrease of the ratio 
L ; Dy, ¢€ 10 a decrease in the cooling effect occurs. In the 
case Of al: in¢rease of the air pressure (higher than 6 atm. 
excess pregsuie) a slowing down in the increase of the cool- 
ing effect: occurs, The investigations carried out for the 
separation of tthe gases by the turbulent flow effect did 
not turn «ut to be successful. There are 4 figures and 
6 references, #3 of which are Soviet. 
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ASSOCIATION: SPN Ss 1 Ke Pedne . tekhnologii Svyazannogo azota i shche~ 


lochey Mcekovakogo khimiko-tekhnologicheskogo instituta im, 
D. I. Mer.deleyeva 


(Chair fer th Technology of Nitrogen and Alkalies at the 
Moscow Chemic3l and Technological Institute imeni dn. I. ; 
Mendeleyev) 


SUBMITTED: September 25, 1957 


Card 3/3 USCOMM=DC~60,610 


CIA-RDP86-00513R000825510017-2" 


APPROVED FOR RELEASE: 06/14/2000 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825510017-2 


EE BD! | | RR); RT | |S LS EC) ES fa A) I ER AS FD LCDS | PRP ER RN AEE. EN ES LEED EERE 


18(4) 
" AUTHORS: 


“TICLE: 


PERIODICAL: 


ABETRACT: 


Kuznetsov, Je Ax, Koval’, Zh. Ae, SOV /163~58~4=14/47 
Maletiov, A. Io 


Influence of th: Protective Fluxes Upon the Porosity of 
Castings Male o:7 Magnesium Alioys (Vliyaniye zashchitnykh 
prisadok na poristost! otlivok iz magniyevykh splavov) ; 


Nauchnyye duklaidy vysshevr shkoly. Metallurgiya, 1958, 
Nr 4, pp 82-86 (USSR) 


A fluor flut is used in she works of the USSR in the production . 
of parts maile oc? magnesium alloys wher. casting them in 
sand-molds. A g-teat drawback of these fluxes is the high 
toxisity cf the gases anid vapors separated when, in the 
workrsvms, che metals are cast into the molds. Here various 
protective “iuxes developed in the USSH are recorded. ; 
A comparison is made between the porosity of ingots when adding © 
the various prosective fluxes te the material of the mold under ° 
otherwise similar testing conditions. The tests were carried out : 
according t: the method of density measurement. The results 

were 48 follows: 1) Substituting the fluor flux or a flux based : 
on sulfur br fiuxes based on gravel or urea does not cause any 


ia 
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infiuense of the Protective Fluxes Upon the 50V/163-58-4-14/47 
Porssity of Castings Made of ‘dagne sium Alloys 


substantial change in the porosity of castings, 2) The character 
. cf the porcsity (density) distribution curves in castings made. 

ef the primary Blloy ML=5 does not permit to judge the extent 

of reaction of the castings with their molds. 3) When 

investigating simples made of secondary metal no considerable 

changes in the Lorosity distribution were observed. There are 

3 figures ani 7 ireferences, 4 of which are Soviet, 


ASSOCIATION: Moskovskiy kiimiko-tekhnologicheskiy institut imeni Mendeleyeva 
(Moscow Institutes of Chemical Technology imeni Mendeleyev) 
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RODIONOV, A.I.3 KOVAL’, Zhoé,3 BOZHOV, I.S. 


es ee 


Testing turbogrid-type sieve plates with perforations of two 
different diameters, Zhur.prikl.khim, 35 no.2:357-361 F 162. 
; (MIRA 15:2) 
1. Moskovskiy kidmil.o--tekhnologicheskiy institut imeni 
" ‘D.I.Mendeleyeva. 


(Plate towers) 
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SHMUL'YAN, LK KOVAL?, hela KUZNETSOV, DJA. 


Dynamics of hydraulic processes takin 
& place on the doi, mn e 
mesh plates. Trudy MKHTI no.47:30-34 1B. (MIRA 18: a ” 
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(MIKA 18:22) 
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1% 6160 69392 


. Sov/ 137-59=4-8005 
Translation fiom: Referativnyy zhurna Ll, Metallorgiya, 1959, Nr 4, p 93 (USSR) 
AUTHORS: Koval!chenko, M.S., Nesipor, V.S., Samsonov, @.V, 
TILE: Investigation of Zircon tun Boride | Molybdenum’ Alloys ji 


PERIODICAI: Dopovidi AS UkrRSR, 19513, Nr 7, ‘pp 740 - 742 (Ukr; Russian, Engl. résumé) 


ABSTRACT: Mo ~ Z2rBo allloys coataining 0.5, ‘l, 2, 4, 5, 10, 20, 40, 60, 80, 90, 95, i 

96, 98, 99, 99.5 mol. % 2rBo were prepared by sintering in a Tamman : 
furnace in Hp atmosohere at 1,200 ~ 2,000°%, Metallographic, duronetric, 
roentgenographic, visual and thermal analyses and shrinkage curves wers 
used to plot; a hypothetical Mo - “rB, diagram, Metallographic and 
roentgenographic investi gations proved ZrB Solubility in Mo up to 4g 
concuntration, Alloys containing 5 to 40% 2rBy and alloys rich of Zr 
have a two-phase eutectic character, ‘The authors assume that the reduced 
nderchardness values of alloys approaching the composition of ZrB,, as 
compared to microhardness of pure ZrB » prove a certain solubility of Mo 

Cari 1/2 in ZrB5. The existence of lines of the new phase (60% Mo) was revealed Xx 
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om the radiograms; attempts to anulyze this phate by the Braphical method did not yield 
- positive results, ‘The Mo,ZrB, formule ts attricuted to this phase (2,500 - 2,683 ke/mm2 
microhardness) , Investigatiolis into the conditions of hot pressing of Mo - 2rBy alloys 
ravealed that dense compact alloys can be obtained at 2,000 - 2,100°C under a pressure 


of. 260 kg/om@, 
R.A, x 
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KOVA.1,' CHENEO, M.S.; NESEPOR, Y.S.; SAMSONOY, G.V. 
an npn MIRREN REN NBA st io cue cs 
Condition for formion of lanthanum carbide, Zhur. prikl. khi 
31 no.921427-1429 S '58, : (MIRA 1110) 
(Iethan‘.un carbide) 
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Card 1/3 


SOV/21-59-1-9/26 © 


Samsonov, G. Ve _ Kowaitehenko MoS. > Verkhoglyadova,T.S. 


Diffusion of Silicon in Titanium, Tantalum, Molybdenum _ 


and Iron (Diffuziya kremniya v titan, tantal, molibden 
i zhelezo) 


Dopovidi Akaiemii nauk Ukrains’koi RSR, Nr 1, 1959, 
Pp 32-36 (US3R) 


The authors ell of their study of the diffusion of 
Silicon in the surfece of metals, to form protective 
coatings the::eon, Experiments were made on specimens 

of 99.98 titian, 99.98% molybdenum, ARMCO-iron and 

99.6% Ta, 0.4% Nb tantal, Silicon was purified by 

the method described in reference £8 J. The speci- 
mens were treated with silicon in an argon atmosphere, 
in a sol:id-prase bath consisting of 97% Si and 3% NH,Cl.: 
Ammonium chleride was introduced into the mixture to 
create SCL, ; which accelerates the diffusion and educes_ 
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gaseous IC 1, which pickles the metal surface and 
facilitates the diffusion. The xpecimens were sub- 
jected to saturation at 600-1200 C, at intervals of 
100° C, «during a period of four hours, It was estiab- 
lished that the relative change in weight, height 
OP oj” specimens depends on the absolute tempera- 


ture? and time of Saturation, as expressed by the 
empiric equation XR = \AT Ee] - B, wherein pis 
T 


Pp P 

the relative zhange in weight, diameter or height, gis 
the time of saturation, T is the absolute temperature, 

A and B ere constants determined experimentally. The 

experimerts siiowed that at low temperature, a single- 

a, layer siligon coating appeared at a high temperature, 
(1000-12C0°C) a double-layer silicon coating appeared, 
The thicker the silicon layer, tne harder the surface, 
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Tiffusion of Silicon in T:tanium, Tantalum, Molybdenum and Iron 


The prircipa’. formations of phases TiSi,TaSi.,,Mo,Si 

and FeSi were: determined, along with the coef tofents 
and activation energy quantities of the diffusion of i 
the above named metals. The results of the study are 
presented in a table. There are one table,one graph 

and l2 refersnces, 9 of which are Soviet, 2 English 4 

and 1 German, : 
| ASSOCIATION: Institut met-arllokeramikd i spetsial’nykh splavov AN 
a: UkrSSR (Inst:lsute of wetal-Ceramics and Special i 
7 Alloys ¢f AS UkrssR) a 


PRESENTED : September 17, 1958, by V.N. Svechnikov, Member of the. 
AS UkrsiR 


Card 3/3 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825510017-2" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825510017-2 


TL SE OE SE OE 


S0V/170-59-3-8/20 
AUTHORS: Samsonov, G.V., Koviil.' chenk0,..MeSs,s. and Verkhoglyadova, 7.38. 
Nereant Turan sar ez oene 
CITLE: An Investigation of the Diffusion of Silicon Into Certain 


Transition Metals (esledovaniye diffuzii kremniya v neko- 
toryye perekhoinyye metally) 


PERIODICAL: Inzhenerno-fizicheshiy zhurnal, 1959, Nr 3, pp 62-67 (USSR) 
\ 


ABSTRACT: The possiblity of fcrming on the metal surface of solid sili- 
cide layers is of ccnsiderable interest for modern technique 
in view of their high durability against acids, molten salts, 
high heat, and their antithermal emission properties. The 
authors undertook this investigation for studying silicon 
a@iffusion into titarium, tantalum, molybdenum and iron by: 
means of surface saturation. Specimens of these metals and 
silicon powder served as initiel materials for the study. 

The saturation of syecimens with silicon was conducted in a 
solid-phase pool corsisting of 97% Si and 3% NH,Cl by weight. 
The saturation with silicon was carried out at tounecatices 
from 600 to 1,%!000C in the atmosphere of argon. The relative 


changes in weight -4AF in. dependence on temperature T and 


saturation time T can be described by the empirical equation: 
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An rEROVER FOR RETF Pel 13/2000 Into Certain Transition Metala . 
where A and Ji are constants determined experimentally. After 
saturation the specimens were subjected to determination of 
electric resistance and spark-over voltage, to a metallographic 
investigation, and to measurements of the layer thickness and 
microhardness of the phases formed. The electric measurements 
were performed with a device described oy G.B. Klark and G.7, 
Akimov. /. Ref’. 9/7. The measurements of layer thickness and 
microhardness were performed with a PMT-3 device, and the re- 
sults of them are shown in Table 1. The values of the spark- 
over voltage are given in Table 2 and the values of activation 
energy and of certain constants contained in the formulae for 
diffusion coefficients are given in Table 3. The temperature 
dependence: of silicon diffusion coefficients for all the four 

Card 2/3 metals ia shown graphically in Figure 2, 


e DRE Ore . sh ee: 
PRCA Fait IP ALLA STA WA APTA SWAG TLR LUELLA NE NA AIT GT SPARE TEASE AIA oa PEARS TERRE SIAL 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825510017-2 


| eae ees 


: 

dot, 

cca 
Peck 


BP CAMA 


Rte tp RRL ANT ROIC BRECON OU GFA TA NETRA ARR OVS DEY CAF A RAST TN POD HELEN TI DIN TPCT A SHCA UOT eri ih 
ai PRO . Bir lek 


67290 


SP.b6200 


, S0OV/180-59-4-23/48 
AUTHORS: Koval’ chenko, M.S. and Samsonov, GeV. ix eyae) 


TITLE: Several Relat:ionstips in Sintering Powders! of Refrastory 
Compounds by Hot tressing 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959, Nr 4, pp 143-147 (USSR) 
ABSTRACT: An investigat:ion was carried out on the hot pressing of 
carbides of t:itaniumland tungsten”and borides of titanium?/ 
zirconium¥and molybdenum’ using powderof 5 to microns. 
Fig l shows the effect of external pressure on the density 
of £iC with a loading time of 5 minutes and temperatures 
1900 to 2600°C. With lower pressures there is a linear 
relationship at all temperatures, With higher pressures 
there is a berd in the curve after which the increase in 
density proceeds at a slower rate. Fig 2 shows the linear 
shrinkage against time for hot pressing of TiC at pressures 
60 and 115 kg/cm? and temperatures 2100 to 2700°C. The 
highest degree of shrinkage occurs in the first few seconds 
after applying the load, Fig 3 shows the effect for “rBo 
of applying 130 kg fem? pressure after some time at 
60 kg/em2, Fig 4,°5 and 6 show the eXfects of varying 
pressing time and »ressure on the curves of density yo 
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Several Relationships in Sintering Powders of Refractory Compounds by 


Hot Pressing 


temperature, For TiC the change in density at 1700 to 
2300°C takes place at a high rate. For Mo2Bs5 there is 

a marked increase in density just above 1800°C. Further 
results of the effect of. the pressing time are given in. 
the Tables; Fig 7 shows the influence of nressing time 
on density anc Fig & the effect of temperature on 
residual porosity for titanium boride, The results agree 
with the theories of Meyerson and Dawihl on shrinkage 
during hot pressing. In the first stage of densification, 
the mechanism is deformation of particles with quasi 
equilibrium between surface tension, strength of particles 
and external pressure at any temperature. The slower 
rate of densification takes place by volume diffusion, 


There are 8 figures, 2 tables and 5 references, 4 of which 
are Soviet and 1 German. 


ASSOCIATION: Institut metallokeramiki i spetssplavov AN USSR 
(Institute of zermots and Special Alloys AS UkrSSR) L 


SUBMITTED: March 2, 1959 
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r _ KOWALIGHBNKO, M.S.5 SAMSONDV, 0.V. 


‘ Investigating alloys of girsoniun oxide with molybdenum. Vops 
por. met, 1 prochn, nat. re lea 159, (MIRA 14:2) 


(Zirconium boride (Molybdenum) (Ceramic metals) 
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AUTHORS: Samsonov, G. V., ifoval'chenko, M. Se, 80V/78~0A=12-16/35 
Verkhoplyadova, f;-3;>-——— en 
TITLE: Production of Disilicides of Difficultly Fusible Metals 


PERIODICAL: Zhurna): neorganicheskoy khimii, 1959, Vol 4, Nr 12, 
PP 2759 + 2765 (UissR) 


- ABSTRACT: Pure, finely powdired Ti, Zr, V, Nd, Ta, Cr, Mo, and W were 
mixed with silicon powder in stoichiometric ratio, pressed into 
small briquets anil annealed in argon atmosphere at 600-1, 200° 
for 0.fi-32 hoarse. The heating took place in an apparatus de- 
picted in figure i. “he reaction products were analytically | 
tested (under the supervision of T. Ya. Kosolapova) and radio- 
eraphically (:iKE snd KRCS cameras) for f'ree and bound 8i. The i 
reaction time needled for the production of completely homogene- 
ous disilicidess i: given in table 1. There is an exponential re- 
lation between renction temperature and reaction time (Fig 3), 
which allowed to valoulate the activation energy for the diffu- 
sion of Si into tlie metals. The values of this energy are like- 
wise listed in talle 1 and compared with the data given in ref- 
erence 6 for ‘the nctivation energy during Si diffusion into 

Card 1/3 compact metal. The fact that the activation energy of netallic 
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powder is much hizher is explained by the crystallization pres- 
sure occurring in the formation of disilicide particles whish 

interrupts the coatact between metallio and Si partioles not yet 
entered. into reaction and complicates diffusion (Refs 7,8). The 
effect of diffusion-inhibiting o:ide films is also likely to be 


,more strongly pronounced in the case of pulverulent mixtures, 


As a variant, the authors investigated formation of disilicides 
by vacuum reduction of the metallic oxides according to the 


fornula, Me, 0,. + s3i Me Si y + y8iO and oheoked the beginning 


of the reaction by measuring the pressure whioh rose as a result 
of 810 formation. The results obtained for Ti, V, Nb, and Ta are 
listed in tatle 3. This method requires a more complicated sp- 
Pparatue and is more difficult to employ in industry than the 
direct fusior. of uetal with silicon. Furthermore, it yields less 
pure products and is inappropriate for metals with volatile : 
oxides (Mo,W). The optimum conditions for a direct reaction be- 3 
tween metal end silioon are: TiSi, 1000 C, 2 hours; arsi, 1000 C, ; 


2 hours; VS 3A. 1200 GC, 0.5 hours; NoSi, 1000 C, 0.5 hours; 
TaSi, < 1100 O< bowen) CrSi,, MoSi,, a WSi, 1000 C, 0.5 hours. 
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L. &. Khrenova, ¢ BN. Makarenko, and Y. P. Ds 
eae 9 . Pe kiy anpisted 

in the experineits. There are 4 Prantl : eganovs 

erences, 6 of which are Soviet, euros, 3 tables, and 11 ref- 
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8/180/60/000/02/017/028 
B111/E152 | 
AUTHORS: Koval‘choenko, 4.S., Samsonov, G.V., and Yasinskaya, G.A. 


TITLE: Alloys of Tran3ition-Element Borides with Other Metals 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurziya i toplivo, 1960,Nr 2, pp 115-119 (USSR) : 


ABSTRACT: The high brittleness of transition-metal borides limits 
the application (Ref.3) of some of their useful a 
properties (Refs 1, 2). The authors suggest that it is = 4 
therefore important ‘to study their pseudo~binary alloys ; 
with ductile matals.. Creep tests at 1000 °C. (Ref 4) | 
showed thit few metals’ were suitable for high-temperature © | 
use, Termary boridé*phases, which might be ‘ 
advantageous (Ref 5), have not bean studied much 
(Refs 6-81, In the:present work the reaction of borides 
with metals in the pseudo-binary systems was’ 

W ZrBo-wlo 7\'P4BotMo; 4 Bo-Mo, ‘TiBp-Cr and ZrBp-Cr. 


Alloys were prepared ‘by sintering the mixed powders. 
Card Approximate determination of liquidus lines was made . 
1/2 - visually ‘Ref 10), alloy melting points also being, 
determinei (Ref 11) to fix its position more ee), 
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In addition micro- and macro-hardness determinations of 
phases weve made. together with metallographic and X-ray 
examinations, The hypotectic diagrams for the above 

Systems are giver in Figs 1, 2, 3, 4 and 5 respectively. 
Tay Shou-vey of the Institut Metallov AN KNR (Institute 
of Metals Academy of Sciences CPR), G.N. Makarenko and i 


-1. Kostikov participated in the experimental work, - 
Card There are 5 figures and 12 references, of which 8 ar ‘ 
3/2 Soviet ani 4+ Boglish, 
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(Sintering) 
(Ceramic metals) 
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8/137/61/000/012/060/149 i 

A006 /A101 ‘ 

‘AUTHORS: Koval' chenko, M.8., Samsonov, G.V. : 

TITLE; Application of the theory of viscous flow to powder sintering by f 

hot pressing 7 

PERIODICAL: Referativnyy zhurnal, Metalluratya, no. 1@, 1961, 45 abstract | 

120318 ("Poroshk, netallurglya," 1961, no, 2, 3 - 13, English _# 

summary ) 

TEXT: The authors employ Ya.1. Frenkel's method to describe the sinter-— f 

ing process and take into agcount changes in the viscosity with deoreasing poro- 

sity, A relationship ia obtained for changes in porosity during hot pressing. '¢ 
This relationship is qualitatively confirmed by. experimental results of hot ; / : 


pressing of glass and W and Cr osrbides. In the latter oase changes in visvosity 
as a result of grain growth were taken into account, The viscosity factors of 
these carbides at high temperatures were estimated, Thore are 21 references, 


R, Andriyevekiy 
[Abstracter's note: UVomplete translation] 
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Applying the wiscous flow theory to powder sintering with hot pressure, 
Porosh. mat. 2. no.215~13 Mr-Ap '61. (MIRA 15:5) 


1. Institut metallo'ceramixi i spetsial'nykh splavov AN USSR. 
(SINTERING) (VISCOSITY) 
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A006/A101 
AUTHORS; Koval'chenko, M, S.. Paderno, V. N. 
“mere ementaend tne ne 
TITLE: A Conference or. metnl science and production technology of cermet 
sintered carbides, *«efractory metals and compounds on their base, 
in Moscaw, dune 5 - 9, 1961 
’ PERIODICAL; Referativnyy zhurna’., Metallurgiya, no, 4,1962, 38, abstract 4a2k3 . 
{"Poroshk. metallurjlya', 1961, no. 5, 115 - 116) 1 
TEX? Information is given on a Conference on sintered carbides, organized 
by the All-Union Scientif'ic Resenrch Institute of Sintered Carbides in Moscow, xe 
from June 5 - 9, 1961. The Jonfurence heard 30 reports on investigations of the Cn 
structure and properties of sintored carbides of various grades; on the effect a 


of the composition upon the phys:.cal and mechanical properties; on the devel.op- : 
ment, of new methods for manufacturing refractory compounds and the study of their 
properties, 


R. Andriyevskty 
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$/021 61/000/011/008/011 
{F-22440 D299/D304 


AUTHORS: _Koval' chenko, Me, and Samsonov, H. V., Corres- 
' ponding Member AS UkrRSR 


PITLE: Noc-c section o: the diagram of Nb-C system 


PERIODICAL: Akademiya nauk ‘JkrRSRe Dopovidi, no. 11, 1961, 
1478-1480 


TEXT; The specimens were prepared of a mixture of Nbc (with 11.1% 

Nb) and pure anthracene black, by hot-pressing at temperatures of 
2950~-2980°C, The carbon content in the alloys varied between 2 ) 
and 95%. The alloys with higher carbon content had a very porous 
structure. The specimens underwent a metallographic investigation. X 
The eutectic melting point of the system NbC-C was found to lie 

between 2950-30000C. A tuble lists the measured values of the melt- 

ing point as well as the corrected values (for losses by radiation 
etc.). On this basis, & tentative diagram of the NbC-C section is 
constructed. It ig. noted thet the melting point of Nb0 which was 

found to be at 3500°C, agrees well with the results of other in- 
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vestigators. The section NbC-0 is of eutectic type, which agrees 
with the results of M. Nadler, oc. Kempter (Ref. 4: J. Phys. Chen., 
64, 10, 1471, 1960); the eutestic melting point is,however,by ap- 
proximately 200°C lower than that found in Ref. 4 (Op. cit.) A 
certain solubility of carton in Nb¢ was established on the basis Y 
of experiments with the specinens of low carbon content. The Nbc-o 
eutectic, with melting point vetween 2950-3000°C is considerably 
lower than the Tac-o eutectic; it also corresponds to a conside~ 
rably higher carbon contert than does the eutectic of the Tact_c 
system. There are 2 figures, 1 table and 6 references: 3 Soviet- 
bloc and 3 non-Soviet-bloc. The references to the English-lan- 
guage publications read ae follows: E. Storms, N. Krikorian, J. 
Phys. Chem., 64, 10, 1472, 1960; M. Nadler, c, Kempter, J. Phys. 
Chem., 64, 10, 1472, 1960, 


ASSOCIATION: Insty tut metalokeramiky i Spetsial'nykh splaviv AN 
USSR (Institute of Powder Metallurgy and Special Al- 
loys AS UkrRSR) 


SUBMITTED: May 24, 1961 
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15 2610 25925 E193/E480 
Se 
_ AUTHORS ; Koval'chenko, M. M, 5. and Samsonov, G.Y. 
“TITLE: ; Relaxation processes during hot pressing of 


molybdenum carbide 


PERIODICAL: Fizike metallov i metallovedeniye, 1961, Vol,12, No.1, 
pp .145-148 


TEXT: The density of sintered powder compacts, prepared by the 
hot pressing method; depeids, in addition to othar factors, on the 
manner in which the pressure is taken off the pressed component, 
If the load is taken off the compact at the sintering temperature, 
the size of the compact srradually increases (i.e, its density 
decreases) after the removal of the load. The object of the 
present investigation was to study this after-effect ("relaxation 
elasticity") on hot-pressed MogC. A MooC powder, prepared by 
direct reaction between :nolybdenum and carbon and characterized by 
a particle size of 0.5 t> 40 yp, was used in the hot pressing \ 
experiments carried out at 2000 to 2300°C on a manually-operated 
lever-actuated press, The powder, placed in a graphite die of 

8 mm diameter, was sintered for @ to 5 minutes at a given 
temperature under a pressure of 115 kg/cm2, after which the load 
Card 1/4 
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was taken off and the compact was hold at the temperature for a a 
further 0 to 20 minutes. he compact was then rapidly cooled and : 
its density determined by the hydrostatic weighing method. The 
results are reproduced in Fig.l, where the density (g/cm?) of 
sintered compacts is plcttei against the sintering time (minutes) 
at temperatures ("C) indicated by each curve, the broken parts of 
these curves relating tc sintering under pressure, It will be seen 
that upon the removal of pressure from the compact its density 
decreased with time to epproach an equilibrium or quasi-equilibrium 
value Pp whose magnitude depends on the temperature and the 
density attained at the moment of removal of the pressure, Since 
the rate of decrease of 9 should be proportional to the 
relative difference §?/P, between the attained and the 
equilibrium values, it tan be shown that 

t 


Ap a const @ ? (2) 
Po 


where t is the sintering time after the removal of pressure and 
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Mo 


ols ds thetrelaxation timo, Hence, the time-dependence of 


ae iln(49/P,.) should be linzar, and this was confirmed by the results ae ie 
of, the present investigation. It was shown also that eu age wa eee 
co ie 
? : % . 
T 3 Toe HY (4) : : 


Where T dis the absolute temperature and U ‘is the activation 
energy for the process studied, Since it was found that ,in the 
case under consideration U » 75200 cal/mol and tT) = 6.99'secy 


_Eq.(4) becomes . } _ ‘ 


¢ 66599 e i 

. This means that an ‘increase in the sintering temperature and the Ws: s, 

“resultant increase in‘the plasticity of the: sintered material: ee ig; 
-, brings about a decrease in she relaxation time. | There are ee 


'.: 3 figures and 4 Soviet vefeiences. 
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B156/B101 
h16eo 
AUTHORS s Samsonov, G. Vey Koval'chenko, Me. S. 
TITLE: Certain rules for the sintering of high-melting compound 


powders 


PERIODICAL: Referativryy zhurnal. Khimiya, no. 3, 1962, 371-372, 
abstract 3K187. (Poroshk. metallurgiya, no. 1, 1961, 20-29) 


TEXT: The behavior of the powders of high-melting nonplastic compounds 
during compression is investigated. It is shown that the compacting 

process is governed by tke same laws as are effective with metal powders, 

the elasticity effect being greater, while there are breaks in the pressure 
dependence associated with tke great brittleness ani lack of plasticity of 74> 
these metal-like compounds. Investigation of the sintering of compacts Li 
of high-melting compour.ds has shown that the density developed after hold- ; 
ing isothermally is practically constant, the explanation lying in cessation 
of the process of creep. Sirtering of high-melting compound powders with 

hot pressing has been investigated, the first stage of rapid shrinkage 

being accompanied by compacting due to deformation of particles, and by 
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sinultaneous recrystallization resulting in the shrinkage process being 
retarded. The phenomenon of 3xparision when the external pressure is 
removec during hot pressing is investigated, and the relaxation time for 
this process, a time which decreases by exponential law es the temperature 
rises, is determined. [Abdstracter's note: Complete translation. : 
: et 
a8 
(f= 
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at , S/137/62/000/001/054/237 
l\bod | soy A060/A102 
AUTHORS : Samsonov, G. V., Koval'chenko, M. 8S. 
TINLE: Certain ‘laws of the sintering of high-melting alloy powders 


PERTODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 38, abstract 10288 
("Poroskk. metallurgiya", 1951, no. 1, 20 - 29 [English sumnary]) 


TEI: The process of pressing powders of TiB,, CrB,, (TiCr)B, is well de- 
scribed by equations of the type log P = -a log B+ » where P is tfe specific 
pressure, B is the relative volume, a and b are constants, Sintering under pres- 
sure cous not affect the variation of the density of thase powders, which is con- 
nected with their brittleness, A study was also made of' the elastic reaction af- 
ter the pressing. Intensive shrinkage at the sintering of briquets from these 
powders is observed.at 0.75 - 0.8 Tabs dens: lhe Kinetics of the hot pressing of" r 
W carbide at 2,100 - 2,500°C under, pressures up to 165 kege/mm= was studied, The ¢ 
experimental data were processed by means of the McKenzie and Scheilvort equa- 

tion adapted to hot pressing, taxing into account the variations in the ooeffi- 
cient of vigeosity as a function of grain growth. After relieving the pressure 
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in the course of hot pressing a drop in the density of the specimens was observed, 

and it is explained by relaxation pheromana, The relaxation times and the acti- 

vation energy of this process for W carbide are estimated, \/ 
R. Andriyevskiy 


[Abstracter’s note: Complete translation] 
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B162/B180 
AUTHORS: Koval 'chenko, M. S., Samsonov, G. V, 
See 
TITLE: Investigation of alloys of zirconium boride with molybdenum 


PERICGDICAL: Referativnyy «shurnal. Khimiya, no. 23, 1962, 74, abstract 
233514 (In collection: Vopr. poroshk. metallurgii. i 
prochnosti materialov. no. 7. Kiyev, AN USSR, 1959, 18-24) 


‘TEXT: The external appearance of specimens after sintering was studied by 


metallographic and X-ray anelysis and shrinkage curves were taken for 


. alloys of ZrB., with Mo contgining 0.5-99.5 mol,% of 2rB,. In the average / 
a 


range of concentration, at > 1800°C, increase in size is observed, poe nceeane: 
the formation of intermediate compounds. At a arB, concentration > 5%, 


we 


‘[Abstracter's note: Complete translation. ] 
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AUTHORS! : Koval'chenko, M.S., and Samsonov, G.V. 
SAE adalat Seat iad Ie 

TITLE: Viscous flow during the sintering of powders by the 
hot-compacting method. — 


SOURCE : Akademiya nauk SSSR. Institut mech metl. Issledovaniya 
po zharoprochnym splavan. vob. 1962. 116-126 — 


TE:?: This is a discussion of the nature of processes causing the 
densification of various powdered materials during hot compacting, 

and the relationship of these processes ta the viscous flow in 
crystalline substance; the sintering taking place during the hot 
compacting is considered to be a viscous flow phenomenon caused by y 
the combined actions of external prossure and surface tension.- A X 
number of equations are derived, the most important being: i 


F(f) = Pt/4q, ro (12) 
for Newtonia bodies as slaps, resins, ete, ‘and 
\ F(f) = 2h in (14bt) (17) 
Tae 
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for crystalline »yowders; tae terms used ares: 
F(f) = 21n(3-f) = #in tac gin(3-£,) + gin ae [ equation 10], oad 


P is the external pressure, t is the time,7 is the laminer viscosi- —- 
ty coefficient of the sintsred mgterial, », 1s the viscosity at t=0, 
b is calculated from b=(1%-1%)/1%t, f is the porosity of the sin- : 
tered material and f, is f at t= 0,1 1s the av. grain size of the 
material at the time t, anil, is the initial grain size. Equation Vv 
(12] agrees with the experimental data of J. Williams Symposium on 
powder metallurgy, 1954. Iron and Steel Inst., London 1956 . To 
determine the validity of equation 17 . WC power (particle size 

10 microns) was sintered at 2100-2500°C under pressures of 70-165 
kg./sqecme; the K(f) = ln (1+bt) relationship was linear, and the 
variations U (the energy of "loosening" of the crystalline lattice) 
with temperature were smell indicating that the deformation pro- 
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Viscous flow during the sintering... 


processes are gaverned by a diffusion mechanism. The viscosity of 
CraCc, calculated from tha data of Hamjian ang Lidman J. Metals, <-> 
5, 16853 1s 1.93x1011, 7,:s2x10!0, and 1.46x1019 ¢./emesoc, at 1370, 
1480, and 1590°C respectively; the data of the above authors agrees 
with the relationships revealed in this work. These relationships 

are valid only for non-reversible changes in the density; revers- 

itle changes occur during the hot sintering of certain porous poly- 
crystalline substances such as MooC, and the variations in density 

in this case are describe by: 


=t/ : 
Lif. = const.xe . fe XK 
where ip/y, 1s the relative reversible change in density, 9 is the 
equilibrium density aftier relaxation, and 9g is the time of relax- 
ation calculated from 7-7, e4/kT, 9 being 6.99 sec. and U bein 
‘75000 cal./mole for Mo,¢ within the temperature range 2000-2300°C, 
There are 6 figures an& 3 tables, 


Card 3/3 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825510017-2" 


"APPROVED FOR RELEAS 
E: 06/14/20 
api reksasdiccael ee CIA-RDP86-00513R000825510017-2 


eH del 


Lie ee i ee ij pa eT 


—<% 5 (770/62 /000/000/001 /00? 

[Pp lee i‘ 

AUTHOR: Koval! chenko, M.S. 
. ree 


— 


Tires Applicat.on of zizconium and its compounds in the making of 
2 hard and refractory alloys. 


SOURCE: Pyrimeneniye tsi rkoniya i yege soyeGcineniy V promyshiennosti; 
(materisly soveshchaniya pri Gospline, GNTE i Akademii nauk USSR, 
Kiyev, 1960g-) Kivev, Izd-vo AN UkrSSR, 1962, 4-23, 


TEAT: The paper compfpris:s a literature survey of the characteristics and 
applications of Zr compounds with C, B; N and Si for hard, high-m.p., products 
with elevated high-temperature (HT) strength, high inertness to both 
acids ang aikalis, refractoriness in contact with and high electric 
ana thermal conductivity. The primary source of ° tion is the classic i 
book on hard alloys by R. Kieffer and Pp, Schwarzekopt ristolfe und Hartmetalle, 
1953. Russian translation in Metallurgizdat, 1957) anc > Soviet papers published | 
through 1959. ZrG is highly acid-resistent and oxiGation-re sistant (details, cited). 
Tre Institute of Powder Metallurgy and Special Alloys (EMSS), 45 UkrSSR, has in- . 
vestigated the interaction of ZC crucible: material and found: No interaction (IA) ; 
with Ta, Mo, W, end Cr up to 1,800-2,0000G. No short-term: LA, but significaat 
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“TA undn long exposure, with moiten Al and Calg and SiO« fluxes, Active LA with 32,’ 
Ni, <2 Co (details tabulated). ZN is insoluble in HNO, soluble in concentrated 
Hic, bet not in weak HCl and H,SO, solutions (mechanical properties listed). : 
Zrii. iracchenical properties listed) begins to oxidize on exposure to air at 600-7909 - 
C. “+B, does not interact with molten Bi, Pb, Sn, and Zn up to 80 hrs, is not 
Weticd und does not interact with molten pig iron and steel, is refractory to Al and 
Si r.eits, but interacts actively with Cr, Ni, and Co (tabulated in detail), interacts 
wit) ho (forms a eutectic et about 1,850°C), and is wetted by molten Cu. Refracto-" 
ry .. Ca¥, fluxes. ZrSi> cin be heated in air without oxidizing. It is inactive to 
miner. acids (except HF), is alkali-solution resistant, but it soluble in them in the: 
presence of borax. Reacts strengly with Pt in fused borax. Hardness characterist- 
ics of ZrSiz are briefly summarized. Parts are made of hard and refractory Zr 
compounds and alloys by means of powder metallurgy, comprising pressing and 
sintering at below the m.p. of compound or components. The preparation of tech- 
nical Zr by carbon-black carbidization (2rO5+3C= Z2rGt 2CO), that of pure ZrB, ; 
by torocarbide reduction of ZrQig (2ZrO7+B,C+3C =22%rBz2+ 4CO), that of pure 
ZrN by nitriding of metallic Zr powder at 1,2000C, and that of ZrSiz by pressing 
Zr and Si powders in stoichiomntric ratio and sintering at 1,200° in an Ar or H 
atmosphere are described in some detail. Methods developed et the IMSS for "hot 
pressirg" (simultaneous pressing and sintering) and by extrusion of mixtures of 
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of WC-ZrC-Co in comparison with WC-TiC-Co are reported. Currently 
adily available Fe ligature are being developed; the results of this 

War 2s +8 uSzful applications for cutting tools. The IMSS thermocouple cited 

céists of on inner graphite red and an external ZrB, sheath; the cali>ration 
such a termocouple and a 4rBo/ZrC thermocouple ere shown. The x 
Strai..c-line characteristic and resis:ance to immersion (up to 20 times) in molten 

Meta. ure noted. ZrB. is also used i1 HT-furnace neater elernents which can oper- 

ate 19 2,550°C in reducing and neutral media and in a vacuurn and for bulk resistors 

for ccration at up to 600°. There are 4 figures, 3 tasles, und 24 references (21 
Ruszl:.n-language Soviet and the 2 German-language publicatioas oy R. Kieffer and 
the ~ngiish-language paper oy F.Gliser cited in the text oz tne abstract), 


evatiucclos 
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ASI TCIATION: Institut metallokezamiki i Spetsspiavov AN USSR (Institute of 
Powder Metallurgy ard Special Alloys, AS Uk+SSR). 
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KOVAL‘ CHENKO , M.S.; NESHPOE, V.3. 


Sessior of the Department of Technical Sciences of the Academy 

of Sciences of the Ukrainian S,S.R. on préblems involving the 

effect of nuclear radiations on the ‘properties of materials. Atom. 

energ. 13 n0.4:388~-390 0 162, "". (MIRA 15:9) 
Mateisials, Effect of radiation on--Congresses) 
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SAMSONOV, Grigoriy Valentinovich; KOVAL'CHENKO, Mikhai]. Savvich; 
CHUMACHENKO, T.I., red.3;-MATUSEVICH, S.M., tekbr., red. 


{Hot pressing] Goriactee pressovanie. Kiev, Gos.izd=vo tekhn. 
litery USSR, 1962, 211 pe (MIRA 15:7) 
(Powder metallurgy) 
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TITLE: | Seninur on refractory. metals,campounda, and alloys (Kiev, April 1963). 3" 
SOUECE: stomiaya energiya, v. 15, no. 351963, 266-267 ae fF se 


' ACCESSION Witz” AP300H085 ~ 


: M.. 6. Koval.’ chenko. Behavior. 9f some refractovy materiale exposed =| 
£0 neutron trradfation. ee nT bs ie ae -; 
; The electron. structures of vanadium refractory compounds, fron ' 
i borides, carbides, nitrides, silicides, and scandium and its oxide. 
band refractory compounds were described by Ye, A. Zhurakovskiy and - |° 
+ otherss, those of titanium_and tts alloys, by 5. A. Nemnonovy, and : 
AKA OM. Kolebovas those of low titanium-oxides-.and La, Pr, Nb, $m 

' oxides and fluorides, by EB. Ye. Vaynshteyn and-others; those of —. 
hard refractory chromium compounds, by As Z. Men'shikov, S. A. ~ 
© Nemnorov, and G, V. Samsonov; and those of borides of rare-earth q. 
m. elemerits, by H. Ye. Vaynshteyn: and Yu. B. Paderno, Measurements of | 

* metallic\and covalent bonds in the niobiumenitrogen system was dis= 
cussed in a report by M. I, Kersunaekiy end Ya. I. Genkina. , 
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See oe Sl 
AUTHOR: _Kovai'chenko, M. S.; Saisonov, G. V. 5b 
Pesky Oey 2 i oe (+ : 
ORG: “Institute of Material Scielce Problems, AN UkrSSR (Institut problem materialove- 


deniya AN UkrSsR) — 
TITI 
sub 


SOURCE: AN UkrSSR. Institut problem materjalovedeniya. Vysokotemperaturnyye neorga- 
‘eicheskiynscyedineniya (High temperature inorganic compounds). Kiev, Naukova dunka, 
1965, 456-464 


TOPIC TAGS: neutron irradiation, boride, carbide, anitd-uechenicei—propurnty- : 
MULER KB. REACTOR. MATERNAL y HIGH TEeMPERN TORE CERMET MATE RIAL g HAROWE: 
ABSTRACT: The literature on the effect of neutron irradiation on struct and mecha= 
{nical properties of TiB2, TiB2-Ti cermet ?AeB; Feb, GaBe7 Cr-Al 203 cermetiy Sic, Ti,c,. 
-{MosC, uc? luce and Mo,C, is reviewed. The behavior of these high temperaturé faterials 

dev 1048302) neutrons /cm? density and 0°~1000°C nange indicates their usefulness 
{for various applications in nuclear reactors. Under neutron irradiation of boron-con- 
{taining uaterials the following cleavage reaction occurs 


"Bre +, p= Li? + Het, 
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1 1t was found that the stability of borides declines with increasing covalent character: |. 
“lof the bondings within arkde? Poy stale. The neutron irradiation of high temperature - 

=|materials results in their increised hardness. The increase in microhardness AHtii-Ho 

-:| (here Hq is microhardness of nonirradiated material) due to irradiation with 1016 ane. 
ae 102@ neutrons/em? is. 31.8% ard 3.5% respectively for titanium carbide, 46.5% and 50.¢ 
:! | pespeactivaly for molybdenum carbide, and 56.8% and 63.3% for GaBg. Orig. art. has: 
| figures, 3 formulas. ; 
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ab 
ORG: Institute of Problems in Material Science AN UkrSSR (institut probias . 
mater: ialovedeniya AN UkrSSR) 


‘| AUTHOR: 


TITLE: _Effiect of neutron irradiation on the mer of titanium and chromium 
biges = /) vy 1 ) 


vl 
SOURCK: Poroshkovaya metallurgiya, no. 10, 1966, 48-64 


TOPIC TAGS: titanium carbide, chromium carblde, carbide neutron irradiation, 
neutrem irradiation effect, carbid? property, carbide structure 


ABSTRACT: Specimens of titanium aad chromium carbides, prepared from TiC and Cr7C3 
owders by hot compacting (porosity not over 15%), were subjected to neutron 
irradiation. in the isotopic channel of a VVR-M type nuclear reactor. It.was found 
that neutron irradiation affected the size of specimens. The length of chormium- 
carbide specimens decreased Aes 0.5% after a dose of 10)8 neutrons/cm*, and increased 
by 0.5% after a dose of 1029 neutrons/em’. There was no significant change in the 
length of titanium-carbide specimens after a dose of 10 neutrons/cm2 but they 
expaniled by about 0.5% when the dose was increased to 1029 neutrons/cm*. The : 
lattice parameters alsc were affected by the irradiation. The parameter @ of chronium}-— 
carbide increased by 0.124% and the cell volume increased by 0.24% after a dose of 
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1018 neutrons/em*. A dose of 102° neutrons/cm* increased parameter a by 0,147%, | 
parameter ¢ by 0.221%, and the volune of the cell by 0,52%. The microstructure of 
the carbides was also affected by irradiation, Before pa duteaenly the average 
grain size of titanium carbide was L5—16 wy. Irradiation with 10!© neutrons/cm” 
reduced it by 29% to 11 yp, and irradiation with 102° neutrons/cm? reduced it by 4838 

The microhardness of chromium carbide irradiated with 10!® neutrons/cm? increased 

by 23%, and with 1026 neutrons/cm?, by 34%. The microhardness of titanium carbide 
increased by 26% after irradiation with 1029 neutrons/em*. Irradiation also increased 
the microbrittleness approximately 2qually in both carbides. The Peet iva ty of 
chromium carbide increased by 25 ani 60% after respective doses of 1018 and 

1029 neutrons/cm*, and that of titaaium carbide increased by 14 and 23% after 
respective doses of 1016 and 1€29 neutrons/cem?. It was concluded that neutron 
irradiation of carbides increases tie resistivity, microhardness and brittleness, 

and decreases the average grain siz2. In general, titanium carbide was found to 

be more irradiation resistant than chromium carbide. The effects of irradiation can 
be eliminated by annealing at 1200C for 1 hour. Orig. art. has: 9 figures and 1 ta 
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| chromium carbides 


SOURCE: tomnay a energiya, v. 21, no. 4, 1966, 302-304 


j 
{ 
| PIPL: Effect ‘of neutron ‘Peat biel on Se electric resistivity of titanium and ; 
| ! OPIC TAGS: titanium carbide, Statue carbide, neutron radiation, carbide, nurt ror 
.  drrediation, crrithis electric resintowa/, irradiation effect Hileninen compouns , | 
i wketnic co Thar 
' ABSTRACT: ' Cylindrical specimens (8 mm in diamete», 10—15 mm long) of hot-compected 
‘| TiC and Cr.03 carbides with a poront ty of 5--15% were irraiiated at 100C with ar. | 
| integral flux of 101&—}029 neut/en? (Tic) and 10!8—1029 neut/em? (Cr703); the 
| number of vast neutrons in the: flux was lower by about one order. The irradiated | 
.| Specimens were annealed in an argon atmosphere at 400—1200C for 1 hr, and the electric! 
|. resistivity of the specimens was measured at these temperatures and also. at room : 
temperature.: Irradiation with a flux of 10)8 ana 1029 neut/em? increased the electric ane 
resistivity of Cr50 from 13.0 to 148 and 175 yohm’em, respectively. Irradiation with 
a flux of 10!® and i029 neut/cm? increased the electric resistivity of TiC from 
52 to 60 and 64 yohm*cm. Annealing at 600 and 800C brought about no noticeable 
change in the electric conductivity. The electric cohductivity relaxation in Cr 793 
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carbide irradiated with a flux of 1938 anda 1079 neut/cm? starts at 1000 and 600°C, 
respectively, and at 10C0C in TiC carbide. However, no complete relaxation of the 
electric resistivity occurred even iat the relativity nigh annealing temperatures. 
used. Isochronous annealing showe@ that radiation defects in TiC are more thermally 
stable than those in Cr.0, because ithe melting temperature of TiC (3147C) is nigher 
than that of Cr703 (1660c). Jt car} be assumed that the irradiation-induced point 
defects, particularly the vacencies, in TiC and Cr503 are quite stable. The intersite 
atoms are partially annealed curing irradiation as a result of recombination af 
weakly dissociated Frenkel pairs ard absorption in traps. Healing of vacancies in 
metals occurs at a temperatury of sbout 0.3 of the melting temperature (kK). In the 
investigated carbides, the heiling of defects occurs at temepratures somewhat. 
higher than 0.4 of the neltiny temperature (K). Orig. art. has: 2 figures and 


1 table. 
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AUTHOR: Ogorodnikov, V. V.3; Kowal!chenko,.M...S.; Krayniy, A. G.; Kutsenok, T. G.; 
. Karasev, Vv. S.j Slavuta, V. %.3 Konozenko, I. D.3; Ryzhkov, Yu. T. 


* 
. 
74 
ACC NR: AP6(34194— ~~ “SOURCE CODE: UR/0369/66/002/005/05: wat "| 


CTaenteute of the Science of Materials (Institut problem materialovedeniya); 
cs Institute AN UkrSSR, Kiev (Institut fiziki AN UkrSSR) 


ITLE: Radiation effect in ‘itandum and chromium carbides 


2 SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 5, 1966, 532-537 43 


TOPIC TAGS: refractory carbide, titanium carbide, chromium carbide, nuclear reactor 
| material, irradiation effect, radiation damage, hie wend carhcds rwurtaon i 
Huy, nection prncton, in ae, wool | f= fy [68 | ae Ue age tics | 
ABSTRACT: Changes in electrophysical properties of titanium carbode TiC and = 
chromium carbide CrjC, have deen studied after irradiation of these materials with a 

fast neutron flux at ~1.00C in the 8BP-M nuclear reactor of the Academy of Sciences | 
UkrSSR. Also, thermal recavery of irradiated refractory titanium and chromium 
carbides was studied to obtain data on defects in the solid state. The study was 
initiated for .the purpose of assessing the applicability of these carbide materials. 
in nuclear reactors. Eadiation-resistance to a flux of fast neutrons in the 10!® to 
1029 n/cem* dose range was, in general, higher in cubic TiC than in hexagonal Cr4C,, 
as reflected in the differently increased lattice parameters, macroscopic dimensions, 
microhardness, and ‘electric resistivity. Only microbrictleness increased equally 
in sh naa TiC and Gr7C3. The average grain size of both carbides decreased 
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simultaneously. Recovery of the properties studied and of the average grain size 
was observed in both irradiated carbides after heat treatment at a temperature in 
the 400—1200C wange. The recovery of properties with the exception of microbrit~ 
tleness of both carbides occurred in several stages. Thermally activated glide of 
dislocations was seen as the primary cause of the recovery in the low-temperature 
(about 400C) stage, while diffusion which leada to coagulation of point defects and 
formation of precipitates war the predominant factor of the atrengthening of materi- 
als at increasing temperaturs: of heat treatment. Orig. art. has: 4 figures. 
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TITLE: Effect of neutron irradi ation on the structure and properties of lanthanum 
hexaboride x4 a : 


SOURCE: Atomnaya energiyn, v. 1, no. 6, 1966, 470-47 
. — : Crom (2 d-Le~ : 1 
TOPIC TAGS: lanthanum he tebosdae, lanthanum eshte data neutron , irradiation, sical 
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_| ABSTRACT: ~~ PONS nabeoat dg Bolt weg ihe ctna + | Bas Oy wens i 
| Lanthanum hexaboride specimens, ‘cylinders 8mm in diameter and 10 mm long 
hot compacted from the |.aBg: powdér (31.3% boron, 0.1% carbon and 0.52% oxy en), 
were irradiated with 10'8 and 1029 neutr/cm? integral doses of thermal 
neutrons in the VVR-M-t:fe nuclear reactor. The irradiation temperature. did 
not exceed 100C. The a:ount of burned B!? isotope was found to be 0.1% at; an 
irradiation dose of 101" neutr/cm?, and 17% at an irradiation dose of 
102° neutr/cm, which currespoids to a reduction of total boron content 
in the LaBe surface Jayor of 0.02 and 2.9%, respectively. The specimens. 
: 4 drradiated with 102° neutr/cm? broke dow into particles from one to several 
! ie microns in size, An iriadiation dose of 10!8 neutr/cm? was-not large enough 
Curd L/2 UDC: _621..038.553:546.654 
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_KOVAL'CHIX, 1.M. (g.1'vov) 


Some transfornations of multiple Wiener integrals [with summary 
in English], Ukr.wai.shur. 12 no,1:25-31 ‘60, (MIRA 13:10) . 
(Integrals) (Transformtions(Mathematics )) 
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AUTHOR: Koval'ihyk, IoMe ' 
TITLE: On representing the solution of Cauchy's problem for 
a certsuin integral in a Banach space in the form of 

a continual integral = 


PERIUDICAL: Akademi.ya nauk Ukrayins'koyi RSR- Dopovidi, no. 10, 
1961, 7.254 - 1258 


\ 
x 


TEXT: Following the 6ene:ral results of Yu.L. Dalets'kyy (Ref. 1; 
' DAN URSR, 154, 1013; 1960) the author considers the solution of 
Cauchy's problem 


2. : ‘ : 
au - cas - A(x, t)u = 0, u(x, 0) = ¢(x) (2) 


in e Banach space £, where: u(x, te, o(x)e F, A(x, t) is a bounded 
linear operator acting in £, and the problem is considered for the 
half-space Q: -m < x < 40 » O-<-t <+0. The Space C of a function 
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on ‘representing the solution of. eee N251/D303 
 RWadon ia ‘continuous: for Om tal ea satisfies 2(0) = 0 is.con- 


‘Sidered. U(A) is the. operator which maps ¢ into §. The segment 
LO.i} is divided into n parts by the points 0 = t)< ty iver < ty 


= 0, and utd, i) eee An dos. vA, where a is the sated with vertices 
(ty, Mt))s 4 ios Le eaeg ie The following theorems are proved: Theo- 
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rem 1: If. U(a). is. bounded: and. continuous and. sax /2€t) - A! (t)/- : 
—0 is n —> 0 implies that 10h) - “UA, )// — 0 in a known norm t : 
in: & ; ‘then the integral f U(A)awh exieta, where the integrel is ; 
defined (ee eRe a Babee . 7 
os Lo« 7 § 
‘ t U (Nd. = ii U(r a wp x 
— . fe (die = h)-+ (th nent f Oe ox : : 
‘ LE ; re é 
: x exp ear Ae -34 dia .. dh, ; 
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AUMIOR: Kovel'chik, I-M. 
tion of the solution of the Cauchy 
system by a Wiener integral 
Doklady, Ve133, no- 
and notations of an own earlier 


PY at an 
TITLEs . Representa problem for & 
parabolic : 


PERIODICAL: Akademiya nauk SSSR. 6, 1961, 1284-1286 


“EXT; ‘The author uses definitions : 
paper (Ref.1: Vior.mitem.zhvrn., 12, no~ly 25 (1960))- The Wiener a 
is the matrix of the Wiener integrals of the 


integral of a natris: 
elements of the first matrix. . 
é The author considers the Cuuchy problem ‘ 


Dulsst) i ae +p(x,t)u(x,t)> (1) 
it 
"4 ; (2) 


u(x,0) = glx), oaks : 
where’ ey (x,t) ees Hi , (x) . - 
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Abs Jour : Ref Zhur - Khimiya, No 8, 1957, 25949 


T.L, Koval'chik, Yu,P, Maslakovets, 


Author : 

Title : Influence of Impurities on Electrical Properties of Lead 
Telluride, 

Orig Pub : Zh, tekhn, fizili, 1956, 26, No ll, 2417 - 2431 

Abstract 2: It was revealed that for a great: increase of the con- 


centration of free electrons in PoTe it was necessary to 
introduce two impurities in it - a basic donor impurity 
(cl, Br, I, Bi, Sb, Nb} and Pb, which is not a donor im= 
purity by itself, The possible oauses of this effect 
were considered, 
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TITLE: Zone crystallization of lead telluride From solution in telluriun 
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SOUKCE: AN SSSR. Izv. Neorg materially, v. 2, now 7, 1966, 1190-1193 


TOPEG TAGS: telluride, lead compound, crystal growth, telluriun 


ABST'RAC?: An attempt was made to find the quantitative dependence of the crystal 
growth rate on the temperature, temperature gradient, and thickness of the liquid 
layer for zone crystallization from a solution of the system PbTes;~-Te,-PbTe,. To thi. 
end, a thin layer of tellurium was placed between two single crystals or polycrystals 

of Jead telluride. Undor the influence of the temperature gradient applied to such :. 
“sarcwich," the liquid sone with the tellurium moved in the direction of the higher * 
temperature. In order +:o0 moasura the rate of zone crystallization of lead telluride: . 
the cisplacement of the tellurium zone during the process was determined, The Linea 
rate of growth of PbTe is expressed by the equation v = 1.1 x 1073 GD cm/sec, where . 
is the temperature gradient and D the diffusion coefficient. The values of D for Pb?\ 
in Te solution were calculated, and the activation energy in the 550-770°C range was! 


determined. Orig, art. has: figures 
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